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Synthesis of SHP-Cyto. 1, [1] and 2 [2] were prepared by the literature methods. Synthesis of SHP-Cyto is described below. Spectroscopic measurements. Absorption spectra were recorded on a S-3100 UV-Vis spectrophotometer and fluorescence spectra were obtained with FluoroMate FS-2 fluorescence spectrophotometer with a 1 cm standard quartz cell. The fluorescence quantum yield was determined by using coumarin 307 (Φ = 0.95 in MeOH) as the reference by the literature method. [3] Reactive oxygen species (200 μM unless otherwise stated) were administered to SHP-Cyto in 30 mM MOPS (pH 7.4, 25 ˚C) as follows. H2O2, tert-butylhydroperoxide (TBHP), and hypochlorite (NaOCl) were delivered from 30%, 70%, and 10% aqueous solutions respectively. Hydroxyl radical (•OH), and tert- ) M and added to a cuvette containing 3.0 mL of buffer (30 mM MOPS, 100 mM KCl, pH 7.4) by using a micro syringe. In all cases, the concentration of DMSO in H2O was maintained to be 0.2 %. [4] The plots of fluorescence intensity against the dye concentration were linear at low concentration and showed downward curvature at higher concentration ( Figure S1b) . The maximum concentration in the linear region was taken as the solubility. The solubility of SHP-Cyto in buffer was ~ 3.0 μM. 0.0 3.0x10 -9 6.0x10 -9 9.0x10 -9 1.2x10 -8 1. 
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Measurement of Two-Photon Cross Sections. The two-photon cross section () of dyes were determined by using a femto second (fs) fluorescence measurement technique as described. [5] SHPCyto and 1 were dissolved in 30 mM MOPS buffer (pH 7.4) at concentrations of 3.0  10 -6 M (SHPCyto) and 3.0  10 -6 M (1) and then the two-photon induced fluorescence intensity was measured at 720940 nm by using Rhodamine 6G in MeOH as the reference, whose two-photon properties have been well characterized in the literature. [5] The intensities of the two-photon induced fluorescence spectra of the reference and sample emitted at the same excitation wavelength were determined. The TPA cross section was calculated by using  = r(SsФrrcr)/(SrФsscs), where the subscripts s and r stand for the sample and reference molecules. The intensity of the signal collected by a CCD detector was denoted as S.  is the fluorescence quantum yield.  is the overall fluorescence collection efficiency of the experimental apparatus. The number density of the molecules in solution was denoted as c. r is the TPA cross section of the reference molecule. 
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Preparation and staining of fresh rat Hippocampal slices. Rat Hippocampal slices were prepared from the hippocampi of 2-days-old rat (SD) according to an approved institutional review board protocol. Coronal slices were cut into 400 μm-thick using a vibrating-blade microtome in artificial cerebrospinal fluid (ACSF; 124 mM NaCl, 3 mM KCl, 26 mM NaHCO3, 1.25 mM NaH2PO4, 10 mM D-glucose, 2.4 mM CaCl2, and 1.3 mM MgSO4). Slices were incubated with 20 M SHP-Cyto in ACSF bubbled with 95% O2 and 5% CO2 for 2 hr at 37 °C. Slices were then washed three times with ACSF and transferred to glass-bottomed dishes (MatTek) and observed in a spectral confocal multiphoton microscope. 
